3-aminobenzamide, a poly (ADP ribose) polymerase inhibitor, enhances wound healing in whole body gamma irradiated model.
The custom use of radiotherapy was found to participate in the development of chronic unhealed wounds. In general, exposure to gamma radiation stimulates the production of reactive oxygen species (ROS) that eventually leads to damaging effect. Conversely, overexpression of a nuclear poly (ADP-ribose) polymerase enzyme (PARP) after oxidative insult extremely brings about cellular injury due to excessive consumption of NAD and ATP. Here, we dedicated our study to investigate the role of 3-aminobenzamide (3-AB), a PARP inhibitor, on pregamma irradiated wounds. Two full-thickness (6 mm diameter) wounds were created on the dorsum of Swiss albino mouse. The progression of wound contraction was monitored by capturing daily photo images. Exposure to gamma radiation (6Gy) exacerbated the normal healing of excisional wounds. Remarkably, topical application of 3-AB cream (50 µM) revealed a marked acceleration in the rate of wound contraction. Likewise, PARP inhibition ameliorated the unbalanced oxidative/nitrosative status of granulated skin tissues. Such effect was significantly revealed by the correction of the reduced antioxidant capacity and the enhanced lipid peroxidation, hydrogen peroxide, and myeloperoxidase contents. Moreover, application of 3-AB modified the cutaneous nitrite content throughout healing process. Conversely, the expressions of pro-inflammatory cytokines were down-regulated by PARP inhibition. The mitochondrial ATP content showed a lower consumption rate on 3-AB-treated wound bed as well. In parallel, the mRNA expressions of Sirt-1 and acyl-COA oxidase-2 (ACOX-2) were up-regulated; whom functions control the mitochondrial ATP synthesis and lipid metabolism. The current data suggested that inhibition of PARP-1 enzyme may accelerate the delayed wound healing in whole body gamma irradiated mice by early modifying the oxidative stress as well as the inflammatory response.